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PROBLEM TO BE SOLVED: To provide a piezoelectric diaphragm 
and a piezoelectric speaker that are formed small-sized and light- 
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SOLUTION: A transparent speaker is configured with a transparent 
piezoelectric diaphragm where a transparent piezoelectric material, 
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1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A transparence piezo electric crystal (5) and the piezo-electric 
diaphragm characterized by being formed from a transparent electrode (4). 
[Claim 2] The piezo-electric diaphragm characterized by being formed of the 
laminated structure of the 1st transparence piezo-electricity film (23), and a 
transparent electrode (24) and the 2nd transparence piezo-electricity film (22). 
[Claim 3] The piezoelectric loudspeaker characterized by being mounted so that 
it may consist of the 1st frame (12) holding the periphery of the field by the side 
of the transparent electrode of the piezo-electric diaphragm which consists of a 
transparence piezo electric crystal and a transparent electrode, and said piezo- 
electric diaphragm, and the 2nd frame (13) holding the periphery of the field by 
the side of the transparence piezo electric crystal of said piezo-electric 
diaphragm and the area pellucida inside said 1st and 2nd frames may penetrate 
the display image by the display means (10). 

[Claim 4] The piezoelectric loudspeaker according to claim 3 characterized by 
forming a transparence pattern in said transparence piezo electric crystal in 
which said piezo-electric diaphragm is constituted, and said transparent 
electrode respectively, connecting to said transparent electrode and electric 
target the 1st electrode (15) of the terminal (17) prepared in said 1st frame, and 
connecting the 2nd electrode (16) of said terminal to said transparence piezo 



electric crystal and electric target. 

[Claim 5] It is the piezoelectric loudspeaker according to claim 4 characterized by 
connecting said 2nd electrode to said transparence piezo electric crystal and 
electric target through said excision circles when said transparent electrode has 
the excision section (19) in said 2nd electrode and the location which counters 
and the pressure welding of said the 1st frame and said piezo-electric diaphragm 
is carried out. 

[Claim 6] The piezo-electric diaphragm formed of the laminated structure of the 
1st transparence piezo-electricity film, a transparent electrode, and the 2nd 
transparence piezo-electricity film, The 1st frame holding the periphery of the 
field by the side of the 1st [ of said piezo-electric diaphragm / said ] transparence 
piezo-electricity film, The piezoelectric loudspeaker characterized by being 
mounted so that it may consist of the 2nd frame holding the periphery of the field 
by the side of the 2nd [ of said piezo-electric diaphragm / said ] transparence 
piezo-electricity film and the area pellucida inside said 1st and 2nd frames may 
penetrate the display image by the display means. 

[Claim 7] The piezoelectric loudspeaker according to claim 6 characterized by 
forming a transparence pattern in the 1st [ said ] transparence piezo-electricity 
film which constitutes said piezo-electric diaphragm, and said 2nd transparence 
piezo-electricity film respectively, connecting to said the 1st piezo-electric film 
and electric target the 1st electrode of the terminal prepared in said 1st frame, 
and connecting the 2nd electrode of said terminal to said piezo-electric film and 
electric target. 

[Claim 8] Said 1st piezo-electric film has the 1st excision section (23a) in said 
2nd electrode and the location which counters. Said transparent electrode has 
the 2nd excision section (24a) in said 2nd electrode and the location which 
counters. It is the piezoelectric loudspeaker according to claim 7 characterized by 
connecting said 2nd electrode to said the 2nd piezo-electric film and electric 
target through said 1st and 2nd excision circles when the pressure welding of 
said the 1st frame and said piezo-electric diaphragm is carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the piezo-electric diaphragm and 
piezoelectric loudspeaker which are mounted in pocket mold electronic 
equipment etc. 
[0002] 

[Description of the Prior Art] A dynamic mold or the piezo-electric mold of the 
receiver and loudspeaker which are carried in pocket mold electronic equipment 
from the former is in use. However, needs, such as a big screen LCD (Liquid 
Crystal Display: liquid crystal display) display, are increasing centering on the 
mobile phone terminal etc. in recent years. The cutback of diaphragm area, such 
as a receiver and a loudspeaker, had become an important technical problem 
with area amplification of such LCD. 

[0003] On the other hand, a piezo-electric transparence loudspeaker as shown in 
JP,4-70100,A can realize lightweight-izing and thin shape-ization compared with 
a dynamic loudspeaker, is making a diaphragm transparent further and had 
expanded the utilization range. 



• 



[0004] 

[Problem(s) to be Solved by the Invention] Moreover, in a portable information 
device etc., a usual receiver, a usual loudspeaker, etc. are in the inclination of a 
miniaturization by the buildup of LCD area and the miniaturization of a device 
accompanying the increment in display capabilities, such as an image. 
[0005] Diaphragm area must be reduced on the occasion of the cutback of the 
component-side product of such a receiver and a loudspeaker. Therefore, the 
sound pressure lowering by decline in sound conversion efficiency is not avoided. 
[0006] Moreover, in the case of the bimorph which stuck the piezo-electric 
ceramic of a piezoelectric loudspeaker on both sides of a metaled diaphragm, the 
lead wire for electrode drawers had to be pulled out from both sides, and there 
was a trouble which becomes a manufacture top cost rise. 
[0007] Furthermore, when a transparence piezo-electricity diaphragm is stuck on 
the front face of displays, such as LCD, it will be necessary to also form an 
electrode outgoing line with a transparent electrical conducting material, and it 
will become a manufacture top cost rise. 

[0008] It can secure a large diaphragm area, and electroacoustic transduction 
effectiveness is high and this invention aims at offering a piezo-electric 
diaphragm and a piezoelectric loudspeaker with still higher productivity while it 
was made under such a background and being able to form it in a small light 
weight. 
[0009] 

[Means for Solving the Problem] If it is in invention according to claim 1 in order 
to solve the technical problem mentioned above, it is characterized by being 
formed from a transparence piezo electric crystal and a transparent electrode. 
Moreover, if it is in invention according to claim 2, it is characterized by being 
formed of the laminated structure of the 1st transparence piezo-electricity film, a 
transparent electrode, and the 2nd transparence piezo-electricity film. Moreover, 
if it is in invention according to claim 3, it consists of the piezo-electric diaphragm 
which consists of a transparence piezo electric crystal and a transparent 



electrode, the 1st frame holding the periphery of the field by the side of the 
transparent electrode of said piezo-electric diaphragm, and the 2nd frame 
holding the periphery of the field by the side of the transparence piezo electric 
crystal of said piezo-electric diaphragm, and is characterized by being mounted 
so that the area pellucida inside said 1st and 2nd frames may penetrate the 
display image by the display means. Moreover, if it is in invention according to 
claim 4, in a piezoelectric loudspeaker according to claim 3, it is characterized by 
forming a transparence pattern in said transparence piezo electric crystal in 
which said piezo-electric diaphragm is constituted, and said transparent 
electrode respectively, connecting to said transparent electrode and electric 
target the 1st electrode of the terminal prepared in said 1st frame, and 
connecting the 2nd electrode of said terminal to said transparence piezo electric 
crystal and electric target. Moreover, if it is in invention according to claim 5, 
when said transparent electrode has the excision section in said 2nd electrode 
and the location which counters and the pressure welding of said the 1st frame 
and said piezo-electric diaphragm is carried out, in a piezoelectric loudspeaker 
according to claim 4, it is characterized by connecting said 2nd electrode to said 
transparence piezo electric crystal and electric target through said excision 
circles. Moreover, the piezo-electric diaphragm formed of the laminated structure 
of the 1st transparence piezo-electricity film, a transparent electrode, and the 2nd 
transparence piezo-electricity film if it is in invention according to claim 6, The 1st 
frame holding the periphery of the field by the side of the 1st [ of said piezo- 
electric diaphragm / said ] transparence piezo-electricity film, It consists of the 
2nd frame holding the periphery of the field by the side of the 2nd [ of said piezo- 
electric diaphragm / said ] transparence piezo-electricity film, and is 
characterized by being mounted so that the area pellucida inside said 1st and 
2nd frames may penetrate the display image by the display means. If it is in 
invention according to claim 7, moreover, in a piezoelectric loudspeaker 
according to claim 6 A transparence pattern is respectively formed in the 1st 
[ said ] transparence piezo-electricity film which constitutes said piezo-electric 



diaphragm, and said 2nd transparence piezo-electricity film. It is characterized by 
connecting to said the 1st piezo-electric film and electric target the 1st electrode 
of the terminal prepared in said 1st frame, and connecting the 2nd electrode of 
said terminal to said piezo-electric film and electric target. If it is in invention 
according to claim 8, moreover, in a piezoelectric loudspeaker according to claim 
7 Said 1st piezo-electric film has the 1st excision section in said 2nd electrode 
and the location which counters. When said transparent electrode has the 2nd 
excision section in said 2nd electrode and the location which counters and the 
pressure welding of said the 1st frame and said piezo-electric diaphragm is 
carried out, it is characterized by connecting said 2nd electrode to said the 2nd 
piezo-electric film and electric target through said 1st and 2nd excision circles. 
[0010] According to this invention, a transparent piezoelectric material, the 
transparence piezo-electricity diaphragm with which a transparent electrode 
pattern is formed of vacuum deposition or photo etching, and the frame holding 
the circumference of this diaphragm constitute a transparence loudspeaker. 
Moreover, loudspeaker ability is realized without barring a liquid crystal display 
by sticking this transparence piezo-electricity diaphragm on the front face of a 
liquid crystal display panel, and the component-side product amplification for a 
loudspeaker is prevented by mounting in a liquid crystal display tooth space. 
[0011] 

[Embodiment of the Invention] A. Explain this invention below to the gestalt of the 
1st operation with reference to a drawing. Drawing 1 is the front view showing an 
example of the pocket electronic equipment by which the piezoelectric 
loudspeaker of this invention is applied, and shows migration communication 
terminals, such as a portable telephone, in this drawing. Moreover, the migration 
communication terminal 1 shown in this drawing 1 is the example which formed 
the piezoelectric polymer sound transducer. 

[0012] 2 shown in the transverse plane of the migration communication terminal 
1 is a LCD display transparence member, and has the IYAPISU sound emission 
hole 3. The piezo-electric transparence loudspeaker unit 26 mentioned later is 




mounted in the tooth back of the LCD display transparence member 2, and emits 
a sound from the IYAPISU sound emission hole 3. 
[0013] Drawing 2 is the sectional view showing the detailed example of a 
configuration of the piezo-electric transparence loudspeaker unit 26 built in the 
above-mentioned migration communication terminal 1. Drawing 3 is the 
decomposition perspective view of the piezo-electric transparence loudspeaker 
unit 26 similarly. The LCD body 10 is being fixed to the printed circuit board 8 by 
the LCD maintenance mould 9 within this migration communication terminal 1. 
[0014] The piezo-electric diaphragm 45 constituted with the transparent electrode 
pattern 4 and the transparence piezoelectric material 5 through the diaphragm 
maintenance frame 12 is fixed to the upper part (the direction of a transverse 
plane) of the LCD body 10, and it is stuck by the LCD display transparence 
member 2 of the migration communication terminal 1 by 13 shielding frame. 
[0015] In this way, the backward air space 11 sealed by the diaphragm 
maintenance frame 12 is formed in the front-face side of the piezo-electric 
diaphragm 45, and the before air space 6 is formed in the tooth-back side of the 
piezo-electric diaphragm 45 of the shielding frame 13. The tooth-back sound hole 
18 is a hole for controlling the atmospheric pressure of the backward air space 
1 1 , and when the slot established in the diaphragm maintenance frame 12 sticks 
with the LCD body 10, it is formed. 

[0016] The transparent electrode pattern 4 is formed in the transparence 
piezoelectric material 5, and electric contact 15 is electrically connected with the 
transparent electrode pattern 4. Moreover, electric contact 16 is formed in the 
notching section 19 and the corresponding location, and is electrically connected 
with the transparence piezoelectric material 5 by this. In addition, terminal 17 
terminal is for pulling out electric contact 15 and electric contact 16 outside. 
[0017] The electrical potential difference impressed to this terminal 17 is 
respectively supplied to the transparent electrode pattern 4 or the transparence 
piezoelectric material 5 through electric contact 15 and electric contact 16, and 
produces the potential difference between the transparent electrode pattern 4 



and the transparence piezoelectric material 5. By the curvature movement of the 
piezo-electric diaphragm 45 which consists of a transparent electrode pattern 4 
and transparence piezoelectric material 5 at this time, an acoustic wave is 
emitted from the IYAPISU sound emission hole 3. 

[0018] Transparence piezoelectric material, such as for example, transparence 
electrostrictive ceramics or a macromolecule piezo-electricity film, is used for the 
transparence piezoelectric material 5 shown in drawing 2 and drawing 3 . On the 
other hand, the transparent electrode pattern 4 is formed with transparence 
electric conduction thin films, such as ITO. 

[0019] If a macromolecule piezo-electricity film is used for the transparence 
piezoelectric material 5, since thin-film-izing is easy and it is a low consistency 
compared with a piezo-electric ceramic, it will become an ingredient suitable for 
lightweight-izing and thin shape-ization. Moreover, there is no mechanical 
brittleness like a ceramic in a macromolecule piezo-electricity film, and it has the 
description for which it was suitable as a diaphragm. 
[0020] In addition, when using transparence electrostrictive ceramics or a 
macromolecule piezo-electricity film for the transparence piezoelectric material 5, 
transparence electric conduction thin films, such as ITO, are first formed by 
vacuum evaporation technique or the spatter, and the transparent electrode 
pattern 4 is further formed by the photo etching method etc. 
[0021] B. Gestalt drawing 4 of the 2nd operation is the decomposition 
perspective view showing the detailed configuration of the piezo-electric 
diaphragm concerning the gestalt of operation of the 2nd of this invention. In 
addition, in this drawing 4 , the same sign is given to each part shown in drawing 
2 or drawing 3 , and a corresponding part, and that explanation is omitted. 
[0022] With the macromolecule piezo-electricity film 22 and the macromolecule 
piezo-electricity film 23, the transparent electrode pattern 24 is put and the piezo- 
electric bimorph type diaphragm consists of examples shown in drawing 4 . 
[0023] With the gestalt of this operation, a bimorph diaphragm can be easily 
formed by forming the transparent electrode pattern 24 in the macromolecule 



piezo-electricity film 22 first, and sticking the macromolecule piezo-electricity film 
23 on the side used as the tooth back. 

[0024] Moreover, notching section 23a is formed also in the part which 
corresponds to it in the macromolecule piezo-electricity film 23 while forming 
notching section 24a in the transparent electrode pattern 24 by photo etching etc. 
[0025] Two films contact by sticking these macromolecules piezo-electricity film 
22 and the macromolecule piezo-electricity film 23. If this bimorph piezo- 
electricity film is stuck on the diaphragm maintenance frame 12, electric contact 
15 will contact the macromolecule piezo-electricity film 22, and, on the other 
hand, electric contact 16 will contact the transparent electrode pattern 24 through 
notching section 23a and notching section 24a. 

[0026] With the gestalt of this operation, electric contact 15 is the electrode 
terminal of the macromolecule piezo-electricity film 22 and the macromolecule 
piezo-electricity film 23, and electric contact 16 serves as an electrode terminal of 
the transparent electrode pattern 24. 

[0027] As explained above, an electrode is connectable with the piezo-electric 
film of the opposite hand of an electrode terminal with the gestalt of this operation 
with constituting a piezo-electric diaphragm with a macromolecule piezo- 
electricity film and a transparent electrode. Therefore, the bimorph diaphragm 
and electrode which can be mass-produced can be constituted easily. 
[0028] In addition, in the example shown in drawing 4 , transparence electric 
conduction thin films, such as ITO, are first formed in the giant-molecule piezo- 
electricity film 22, for example by the vacuum deposition method or the spatter, 
and the transparent electrode pattern 24 is further formed by photo etching. 
Furthermore, the giant-molecule piezo-electricity film 23 is stuck on the 
transparent electrode side of the giant-molecule piezo-electricity film 22, and a 
bimorph form diaphragm is formed. 

[0029] Furthermore, a bimorph form piezo-electricity transparence loudspeaker is 
formed by pasting up this diaphragm on the LCD maintenance mould 9 (referring 
to drawing 2 ). In this way, the formed piezo-electric transparence loudspeaker is 



mounted between the LCD display transparence member 2 and the LCD body 10, 
and operates as a loudspeaker. 

[0030] Drawing 5 is the block diagram showing the application of this invention, 
and is the decomposition perspective view showing the situation of mounting. In 
the example shown in drawing 5 , the piezo-electric transparence loudspeaker 
unit 26 which was mentioned above is mounted in the front face of the Braun- 
tube display 25 used as a television receiver etc. The protection screen 27 which 
consists of still more transparent ingredients in the front face of a piezo-electric 
transparence loudspeaker for diaphragm protection is mounted. 
[0031] Thus, there is the description an image and whose sound source 
correspond by mounting a piezo-electric transparence loudspeaker in the front 
face of large display modules, such as the Braun tube and CRT (Cathode Ray 
Tube: cathode-ray tube). In addition, in addition to this, this invention is 
applicable, even if the front face of the screen of a plasma display or a projector 
mold display etc. is in any. 
[0032] 

[Effect of the Invention] As explained above, according to this invention, a 
transparent piezoelectric material, the transparence piezo-electricity diaphragm 
with which a transparent electrode pattern is formed of vacuum deposition or 
photo etching, and the frame holding the circumference of this diaphragm 
constitute a transparence loudspeaker. Moreover, since the component-side 
product amplification for a loudspeaker is prevented by realizing loudspeaker 
ability and mounting in a liquid crystal display tooth space, without barring a liquid 
crystal display by sticking this transparence piezo-electricity diaphragm on the 
front face of a liquid crystal display panel, while being able to form in a small light 
weight, a large diaphragm area is securable, electroacoustic transduction 
effectiveness is high and the effectiveness that a piezo-electric diaphragm and a 
piezoelectric loudspeaker with still higher productivity are realizable is acquired. 
[0033] That is, the following special effectiveness is done so in this invention. 
Amplification of a component-side product is prevented by mounting a 




loudspeaker in a LCD body, a display screen, and a gap, and since loudspeaker 
component parts are reducible by using with LCD in common further, small 
lightweight-ization is realizable as a loudspeaker of the pocket device which 
contained the LCD display. 

[0034] Moreover, since diaphragm area is widely securable compared with the 
conventional loudspeaker mounted in a small pocket device in order to share-ize 
a LCD screen product with diaphragm area, electroacoustic transduction 
effectiveness is high. Since it is furthermore a piezo-electric mold, as compared 
with the conventional dynamic loudspeaker, low-power-ization is realizable. 
[0035] Since the sound source by the image by LCD display and the 
transparence piezoelectric loudspeaker is in agreement, natural communication 
and appreciation can be performed as a monitor of a TV phone or television, or 
video. 

[0036] Since the transparent electrode pattern in a double-sided piezo-electric 
film can be formed according to the manufacturing method suitable for mass 
production, such as vacuum evaporation technique and photo etching, when 
using a macromolecule piezo-electricity film, a bimorph diaphragm can 
manufacture by low cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing an example of the pocket electronic 
equipment by which the piezoelectric loudspeaker of this invention is applied. 
[Drawing 2] It is the sectional view showing the detailed example of a 
configuration of the piezo-electric transparence loudspeaker unit 26 built in the 
migration communication terminal 1. 

[Drawing 3] It is the decomposition perspective view of the piezo-electric 
transparence loudspeaker unit 26. 

[Drawing 4] It is the decomposition perspective view showing the detailed 
configuration of the piezo-electric diaphragm concerning the gestalt of operation 
of the 2nd of this invention. 

[Drawing 5] It is the block diagram showing the application of this invention. 
[Description of Notations] 

1 Migration Communication Terminal 

2 LCD Display Transparence Member 

3 Method Sound Hole of IYAPISU 

4 Transparent Electrode Pattern (Transparent Electrode) 

5 Transparence Piezoelectric Material (Transparence Piezo Electric Crystal) 

6 Before Air Space 

8 Printed Circuit Board 

9 LCD Maintenance Mould 

10 LCD Body (Display Means) 

1 1 Backward Air Space 

12 Diaphragm Maintenance Frame (1st Frame) 

13 Shielding Frame (2nd Frame) 

15 Electric Contact (1st Electrode) 

16 Electric Contact (2nd Electrode) 

17 Terminal 




18 Tooth-Back Sound Hole 

19 Notching Section (Excision Section) 

22 Macromolecule Piezo-electricity Film (2nd Transparence Piezo-electricity 
Film) 

23 Macromolecule Piezo-electricity Film (1st Transparence Piezo-electricity Film) 
23a Notching section (1st excision section) 

24 Transparent Electrode Pattern (Transparent Electrode) 
24a Notching section (2nd excision section) 

25 Braun-Tube Display 

26 Piezo-electric Transparence Loudspeaker Unit 

27 Protection Screen 

45 Piezo-electric Diaphragm 
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